porally lost conscious on the accident. On admission to our hospital, however, he had a clear consciousness. His examination of the nervous system reveals quadriplegia without sensation. T2-weighted magnetic resonance imaging (MRI) had revealed high intensity at the 3rd and 4th cervical spines, suggesting a fresh spinal damage. His height was 157 cm, and his body weight was 60 kg, and his blood pressure was 120/60 mmHg, his pulse 40 per minute. He had a conservative treatment without operation, but intravenous drip and atropine sulfate. His serum sodium level was 138 mmol/L. Ten days after the injury, his serum sodium level was decreased to 115 mmol/L. This case was consulted to our department for evaluation of hyponatremia Peripheral blood tests on consultation showed mild low levels of hematocrit (39.6%)( Table 1) . Biochemical analyses revealed low levels of albumin (3.6 g/dL), sodium (115 mmol/L), chloride (82 mmol/L), and osmolality in blood (Table 1) . Hormonal data on admission showed normal blood concentrations of cortisol, dehydroepiandrosterone sulfate (DHEA-S), insulin-like growth factor (IGF)-1, and serum thyroid-stimulating hormone (TSH), as well as arginine vasopressin (AVP)( Table 2) . Under our consultation, infusion volume was tapered down for ten days, and then water intake (600 mL) per os was also restricted. About two weeks after the treatment, the data on sodium levels were normalized even without the water intake restriction (Fig. 1) .
Discussion
We attributed a case of hyponatremia, which occurred 10 days after cervical spinal cord injury. In our case, the serum AVP levels were persistently kept, despite a low serum sodium level. Increases in the drip infusion volume seemed to be worsen the hyponatremia. Mild low levels of hematocrit, albumin, and osmolality, and a lower normal level of uric acid in blood may suggest a mild volume expansion in this case. Serum cortisol levels were within normal limits. Our patient had no clinical evidence on hypothyroidism or sings suggestive of hypoadrenalism which may confound our diagnosis. Syndrome of inappropriate antidiuretic hormone (SIADH) has been associated with multiple disease states and conditions [7] . SIADH results from the persistent presence of AVP, despite a low serum sodium and mild volume expansion. Hyponatremia is frequently due to the SIADH [8] . Post-operative patients, including neck dissection, have been noted to have the elevated AVP levels, possibly as a consequence of multiple factors, including anaesthetic medications, pain, fever, and hypovolaemia.
Hyponatremia can develop after traumatic spinal cord injury. There are potential causes of hyponatremia after the injury. Frisbie reported that higher levels of spinal cord injury correlate with reduced sodium conservation, hypotension, and hyponatremia [9] , while Peruzzi et al. suggested that the most significant predictor of hyponatremia is the type [Frankel class A (loss of sensory and motor function below the level of injury) to E (no motor or sensory deficits associated with spine fracture)], defined by the neurological classification of spinal cord injury, rather than the level of spinal cord injury [4] . Furlan et al. hypothesized a specific and multifactorial causation for hyponatremia in the early stage after the injury [5] . First, hypovolemia and hypotension reduces the patients' ability to excrete free water loads, as a result of release of AVP. Second, reduced intracellular volume and expanded extracellular volume, but constricted intravascular volume, prompt fluid intake, but total water per body is unremarkable. Finally, disruption or partial preservation of the descending renal sympathetic pathways, causing the elevated renal tubular water and sodium reabsorption observed with release of renin, is insufficient to compensate both effects above, although the release of renin from juxtaglomerular granular cells that controls the endogenous renin-angiotensin-aldosterone activity Normal basal ranges are indicated in parentheses. ACTH, adrenocorticotropin; DHEA-S, dehydroepiandrosterone sulfate; GH, growth hormone; IGF-1, insulin-like growth factor-1; LH, luteinizing hormone; FSH, follicle-stimulating hormone; PRL, prolactin; TSH, thyroid-stimulating hormone; AVP, arginine vasopressin.
after cervical spinal cord injury. The prompt diagnosis and treatment of hyponatremia is necessary to prevent this fetal outcome. Therefore, a careful monitoring of sodium levels after the injury is required in the cases of cervical spinal cord injury. Accumulation of details in cases of hyponatremia after cervial cord injury is also required to further clarify the nature of this disease. is still partially under supraspinal control.
In our case, hypovolemia and hypotension, caused after the injury, would stimulate the release of AVP, resulting in reducing free water excretion in the kidney. Intravenous drip increased his circulating volumes, resulting in volume-expanded hyponatremia. Therefore, this hyponatremia would be attributable to SIADH. The data on sodium levels were improved under the tapered infusion volume and water intake restriction in our case. Treatment for this case is the same as that for other causes of SIADH, which have suggested that the reduced extracellular volume is important to improve the hyponatremia after traumatic spinal cord injury.
In summary, we reported a case of hyponatremia 
